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(54) Acidic protein foods and process for their production 



(57) Beet-derived pectin is incorporated into acidic 
protein foods as a stabilizer It is possible in this way to 
provide acidic protein foods with low viscosity and a light 



texture, which avoid the drawbacks of coagulation, pre- 
cipitation, phase separation, etc. of protein particles in 
acidic protein foods in a wide acidity range and without 
producing a sticky feel. 
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Description 

BACKGROUND OF THE INVENTION • • • 

5 1. Field of the Inversion _ *; 

[0001] The present invention relates to acidic foods and a process for their production, andmore.specifically, it relates 
to acidic foods such as acidic protein drinks prepared by adding citrus juices or other juices, organic acids and inorganic 
acids to protein drinks such as lactic acid bacteria beverages, fermented milk, liquid yogurt, acidic milk beverages, 
10 acidic frozen desserts and acidic desserts, as well as milk and soybean milk, and to a process for their production. 

2. Description of the Related Art ! ■ 

[0002] In the past, stabilizers such as high methoxy pectin (HM-pectin), sodium carboxymethylcellulose (CMC-Na) 
is and propylene glycol alginate ester (PGA) have normally been used either alone or in combination for production of 
acidic 'protein foods in order to prevent coagulation and precipitation of protein particles. However, it is difficult for any 
of these stabilizers to totally prevent coagulation ; and precipitation of protein particle.s, and they sometimes produce 
' 1 the phenomena of phase separation, precipitation, etc: In addition, all stabilizers increase viscosity when used, and 
are therefore not suited to the tastes of today's consumers who prefer low viscous, light food textures. A number of 
20 modifications have been devised to give lower viscosity and prevent coagulation, precipitation and phase separation 
' ' of protein particles in products, such J as using water-soluble soybean, polysaccharides as dispersing agents as de- 
• "scribed in Japanese Unexamined Patent Publication No. 5-7458, but when the pH of. the. product approaches the 
:I - neutraf range the stability is often lowered; and therefore products with even higher stability have, be en desired. 

25 SUMMARY OF THE INVENTION ' y ' : '^ : ' v : — ; : - ' • ";• •••• « -V- : - : 

[0003].. It is an object oUha.pressMin^^ light texture, 

I which avoid the drawbacks of coagulationv. precipitation, phase separation, etc. of protein particles in acidic protein 
iT^food^ ~" " T — >- - - 

6 -^b004] -As a result otdiiigent research tbwarkbyarci^ the present inventors have 
i found that the above-mentioned problems can be overcome by using beet-derived pectin as a stabjiizer in acidic protein 
! foods, either alone or- in combination witb.conventionaLwater-soluble soybean polysaccharides, HM-pectin, CMC-Na, 
j PGA arid the like -The present invent ion: )has been complete'd on the basis of this finding,..,... ; 

| [0005] * In other words, the present invention provides ; an ! acidic protein food containing beet-derived pectin as a 

35 stabilizer, afe well as^'process forproducirrg an aeidit^pfotein-food cemprisingaddir^-beetKierivea pectin to the acidic 

' protein food. "' | ' ~ j ' ~" j '' v " " ' ] ! " :: 1 ' 

' DESCRIPTION OF THE PREFERRED EMBODIMENTS j 

40 [0006] I The acidid protein foods according to the invention are acidic foods containing animal or vegetable proteins, 
and these include protein products which have beejn rendered acidic, such as acidic milk beverages prepared by 
acidifying milk products, e.g. lactic acid bacteria beverages (including live bacteria and sterilized-types) and fermented 
milk (in solid or liquid form), acidic frozen desserts and acidicidesserts, and acidic beverages prepared by adding citrus 
juices or other juices, or brgahTc ; 6r Inorganic acids'; Ttti :1beyer^gWcontaifYih"jBj animal or vegetable proteins, such as milk 

45 and soybean milk., Animal and Vegetable proteins include cow's milk, goat's milk, defatted milk, soybean milk and 
powdered products thereof including whole fat powdered milk, defatted powdered milk and powdered soybean milk, 
as well as sweetened milk containing added 'sugar, concentrated condensed milk, processed milk fortified with minerals 

such as calcium/vitamins, etc., fermented mill^ and; proteins derived Fermented milk refers to fermented 

milk which has been fermented by sterilization of the aforementioned animal or vegetable proteins, followed by addition 

so of a lactic acid starter, and if desired, it may be powdered or sugar may be added. 

[0007] The beet pectin to be used for the invention is a polysaccharide extracted and refined from beets, and most 
suitably the raw material therefor is beet sugar lees remaining after production of sucrose from beets, or beets them- 
selves, which are suspended in water and prepared under acidic conditions of pH 1 -7, preferably pH 2-5, and subjected 
to acidic hot water extraction at a temperature of 50°C-120°C, preferably 70°C-100°C, to produce the acidic polysac- 

ss charide. 

[0008] The amount of the beet pectin to be used may be generally about 0.05-10 wt%, and preferably 0.2-2 wt%, 
with respect to the final product, but these ranges do not restrict the scope ol the invention because they may vary 
depending on differences in the protein concentration. 
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[0009] The beet pectin used lo carry out the invention may be used in combination with another stabilizer, such as 
water-soluble soybean polysaccharide, HM-pectin, CMC-Na, PGA, locust bean gum, tamarind seed polysaccharide, 
gelan gum. xanthan gum, guar gum, tara gum, gum Arabic, kalaya gum, carrageenan or agar, in order to supplement 
the insufficiencies ol the stabilizers. That is, it is possible to produce acidic food products which are stable and have 

5 low viscosity and a light texture across a wide pH range. 

[001 0] Embodiments of the invention will now be explained through the following examples, which are only exemplary 
and are not intended to restrict the spirit of the invention. Throughout these examples, the parts and percentages are 
based on weight; * \ j. ■ . , , . 

■ ■■ ■ j ; ■ ■ ■ 

10 Experimental Example 1 , . . 

[0011] Fermented milk-containing yogurt drinks were prepared by the following steps. t ( , 

[0012] A. After adding 21 parts of defatted powder milk to 79 parts of water and dispersing, the dispersion was 

sterilized while stirring at 90-95°C for 15 minutes and .cooled to 40°C, after which 3 parts of commercially available 

15 plain yogurt was added as a-starter for 20 hours of fermentation in an incubator at 38°C, and then a homogenjzer was 
used for card pulverization at 150 kgf/cm%and cooling was effected at 10-15°C to prepare fermentetfmilk. ' - . 
[0013] B. Two parts each ol beet pectin, water soluble soybean ipolysaccharide arid HM-pec% were aq'ded to 98 
parts of hot water, and after 10 minutes of stirring :at 80° G to dissolution, the ; soli4ion-.was coo|ed to 25?.C,and the 
evaporated water was supplemented to prepare a\2%. stabilizer sol ytioa . J( ^ . . .m , , . ' v 

20 [0014] C; Seven parts of sugar was dissolved in 33 parts of wate,r y to prepare.a sugar solulip/i ; . ... . ;; ,. v 

[001 5] D; The sGlutionsprepared above were ooojedto 10-1 5°C r and mixed Jo.a pjppgrtion of 40 p^s o^ljej^rm^ented 
milk,- 20 parts 1 df-the stabilizer solution and 40T: parts ot the- sugar, solution; aftef wjiiph a 5Q% lacti,c acid,^pjqt)on or 
saturated : sc&iurrfcifrate solution was used/to 1 adjust *he;pH to 3-8, 4.{^ 4,.2-pr, 4.4, and a .bomogeoiz| i r T w r a^.u$ ( ed for 
homogenization at 150 kgf/cm 2 to make fermented milk-containing yogurt drinks. 

25 [0016] The results of evaluating the yogurt drinks are summarized in Table h r- \ ^ ' \*iao ■■■ 
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, :: Table 1 0 . ,^ J . 
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r:-;;!or . : - Evaluation results' for yogurt drinks*^ 
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Water-soluble soybean 
polysaccharide 
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HM-pectin 
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HM-pectin . 




"6.98 


lot x 
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HM-pectin . . ( , , 


K- 




: ) v ' "'" 0.98 


X 




12 


HM-pectin 


4,4-. 


.29.2, , 


:! '"' / ; 0.62 


X 



Viscosity: Measured at 10°C with a BM viscometer (Rotor No,-!, 60 rpm, 1 minule). 

Precipitation rate: Calculated by the following equation after centrifugation of a 50 g sample using a Kokusan centrifuge 
(750Gx20min.) 



Precipitation rate (%) = (weight of precipitate)/weight of sample) x 100 



Sticky feel: The symbols indicate the following. 
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O: Light with absolutely no slicky leel/ 

A: Viscous with slightly sticky feel, but having product value. 

x : Highly viscous with strong sticky feel, and no product value. . 

5 . [001 7] As shown in Table 1 , when beet pectin was used as the stabilizer (Experiment Nos. 1 -4) <il was possible to 
produce fermented milk-containing yogurt drinks which were stable and had low viscosity and flight, texture across a 
wide pH range. With water-soluble soybean polysaccharide (Experiment Nos. 5-8), however, the viscosity of the yogurt 
drink increased when the pH was 4.2 or higher, resulting in observation of a sticky feel and lower stability. Also, when 
HM-pectin was used as the stabilizer (Experiment Nos. 9-1 2), the viscosity was high with a strong sticky feel over the 

10 entire pH range. < . 

Experimental Example 2 

[0018] Fermented milk^nlaining^ogurt-drinks were prepared by the procedure described above and tested. How- 
is ever, the pH was 4.2 for all of the products, and the effects of the stabilize in combination were observed. The 
results are summarized in Table 2. ; 



Table 2 



feffectof combined use of stabilizers . 




Run No! 


Stabiliser ratio A:B:C 


Viscosity (mPa»s) 


Precipitation rate (%) 


Stick feel 
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; 0-3:0. 1.:0; 


■ . - 8 5 > - y ' • 
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„: ^0.£&2:o[ 
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v ;^ Oi4:0:Q-3:; ' to; 




;> . 0.78 r-; 





30 Stabilizer A: Beet pectin ' :: ;:; " r; •" ■" ^ : 

• : - °- Stabilizer B:Water-sblutil6 ; s6y6e^ [ 1; : " " — ; - : - : ? - -"■ -- ; ' • 

Stabilizer C: HM pk:tih^ : — or " : ' } ~ l : - : ■ ^ * *'- ! :v-* '*•• 

[0019] The viscosity, precipitation rate and sticky feel were as specified in Table 1 . - "~ : 

35 [0020] As shown in Table 2, it was confirmed that using beet pectin in combination provided an effect making it 
possible to eliminate the drferi^acR'sbf stability v^iiafioh'tfue tdpfoduct pH ^rid stick/feel; : which" occur when the other 
stabilizers are used alone. . ] r 



Example 1 ; '' y ^2L~ ' ' iV 'f ' y' ! i L ~i 

[0021] A lactic acid ba'cteria beverage was prepared-with'the composition listed in Table 3. 



Tabled 



\ Starting material composition 


Starting material 


Parts by weight 


Fermented milk 


15.0 


; Beet pectin . 


0.4 


~- ' - Water - - - 


... 19;6 . . 


. . Sugar 


7.0 . . 


Water 


58.0 


50% lactic acid solution 


q.s. 



55 1: Fermented milk was prepared in the same manner as Experimental Example 1. 2: After adding 0.4 part of beet 
pectin to 19.6 parts of hot water at 80° C and stirring at 80°C for 10 minutes until dissolved, the mixture was cooled to 
normal temperature and water was supplemented to prepare a 2% stabilizer solution. 3: Seven parts of sugar was 
added to 58 parts of water and the mixture was stirred until dissolved. 4: After combining and mixing 15 parts of the 
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70 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



fermented milk of 1:, 20 parts of the 2% stabilizer solution of 2: and 65 parts of the sugar solution of 3;, th pH was 
adjusted to 4.2 with a 50% lactic acid solution and the mixture was healed tO'90 6 C and stirred for sterilization, after 
which a homogenizer was used for homogenization at 1 50 kgf/cm 2 and the product was collected in a container, cooled 
and then stored still in a refrigerator. 

[0022] The product obtained in this manner was a lactic acid bacteria beverage exhibiting no precipitation bf super- 
natant eveh'alter the course of a month, and having a non-sticky, light smootWexture. 

Example 2 

[0023] An orange-flavored acidic milk beverage was prepared with the composition listed in Table 4. 

Table 4 



Starting material composition 




Starting material 


, Parts by weight , 


Defatted powdered milk 


1.0 




Sugar 


10.0 




- ■ - - Beet pectin .. - 


_..0.2 . „ 




--Water-soluble ^ : 


0.2 




v UIio^/im ! Grange- juice v, ; -\ 


V'7 "i.o76~" T 




TD^rtrTcaci^solution f *" 


: ~, q.s\ j~ 




- - ! Water j 


To total of 100.0 





an|d 10 parts of sugar Were add^d to 35 parts oj water at ncjrmal temperature, 
iinSg-O^part df.beet pectjn^ndJQ.^.^ polysaccharide 



1: One pari of defatted powdered milk an|d 
and th© mixture was stirred. £: Uponaddinjc 

to 40|parts of hot water at 80°C, the mixture was stirred at 80°p foM0*riln tiles- until dissolved. 3: After combining the 
solutions prepared in 1 : and 2\ 10 parts of orange jurce was ad&ded, the^plHfWaS adjusted to 3.5 with jthe 10% citric acid 
solutiohVantftrif tola was'B 1 (TO. parts wlthlwafeT '?TTfiefH ree-pa il hi iXtU re~ Wai 1 i ItSd lor hot pack sterilization 

at 95°C for 30. seconds and stored still in a refrigerator. rv . . , r .. , , , 0 . . ; 

[0024] The product obtained in this manner was an orartgerfja^ored acicijc^griil^ ^actgrt% tgeyer^ge exhibiting no pre- 
cipitation or supernatant even after the course of 3 months, and having a non-sticky !: lighi teej. 9 . ■ 



Example 3 - . ..... . v .;, :s . nv ^ o bn* er^ noiteiitpo^iq ./ii^cr^i. - 

[0025] A fermented milk-cpntaining.,yogu^ ; dnn> was ; p^ gsle.d f jn table 5. > 

Table 5 



hi -00) 



Starting material composition 


Starting material 


Parts by weight 


Fermented milk 
Beet-peetiri 


40.0 
0.3 


HM-peCtin-3-n ji-jr^r,-; 

* WaTer*7; ( * _ 

ikii r* ')' , i;':c' 

Sugar 

Water • ^ 
Saturated sodium citrate solution 


0.2 

"~ ; 24.5 

-I--.-.' 7.0 
28.0 
q.s. 



1: Fermented milk was prepared in the same manner as Experimental Example 1. 2: After adding 0.3 part of beet 
pectin and 0.2 part of HM-pectin to 24.5 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved, 
the mixture was cooled to normal temperature and the evaporated water was supplemented to prepare a 2% stabilizer 
solution. 3: Seven parts of sugar was added to 28 parts of water, and the mixture was stirred until dissolved. 4: After 
combining and mixing 40 parts of the fermented milk of 1:, 25 parts of the 2% stabilizer solution of 2: and 35 parts of 
the sugar solution of 3:, the mixture was stirred while cooling at 10-15°C, and after adjusting the pH to 4.5 with a 
saturated sodium citrate solution, a homogenizer was used for homogenization at 150 kgf/cm 2 and the product was 
collected in a container cooled and then stored still in a refrigerator. 
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[0026] The product obtained in this manner exhibited no precipitation or supernatant even after the course of one 
week, and maintained high quality with no sticky feel and a light texture. 

Example 4 

[0027] An acidic frozen dessert (sherbet) was prepared with the composition listed in Table 6. 



Table 6 



Starting material composition 


Starting material 


Parts by weight 


Defatted powdered milk 


' ' IP . 


Vegetable oil. 


1.0 


Sugar 


8.0 .. 


Isomerized sugar 


10.0 


. - Starch syrup ■ 


- 5.0. . 


■Citric acid 


r : 0.15 . : 


Beef pedtirr " 


0.5 


Fdod coloring } 


"k 0;02 ' • 


Flavoring _ 


0.1 


" . Emulsifie;. ,\ 


"' ' us; ; ; ; 


Water : 

■ .'. .it- . . 


To 'bfei of 100.0 





1 : One part of defatted powdered milk was added to 20 parts of water and stirred until dissolved. 2; Eight parts of sugar, 
10 parts of isomerized sugar and 5 parts of starch syrup were dissolved in 30 parts of water. 3: After adding 0.5 part 
of beet pectin to 9.5 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved, the mixture was 
cooled to normal temperature and the evaporated water was^upplemented to prepare a 5% beet pectin solution. 4: 
The 0.15 part of citric acid was dissolved in 5 parts of water, and the food coloring was diluted with a 100-fold amount 
■of water. *5: -Upon combin ing. 21>.partSvoJ ;ihe : cjef atted . milk powder solution 53 parts, pf the .sugar, solution^ 1 0 parts ' ^f 
the beet pectin solution, 5.15 parts of the acid solution and 2 parts of the food coloring solution which were obtained 
in the manner described above, there w^ jMrther.adcled the 0,1. part pil layoring 0 Q. 5 p^rt } pf,emulsifier and 1.0 part 
of vegetable oil, water was added to prepare a total of 100 parts, and then the temperature was raised to 80°C whie 
.stirring and the mixture was: stored for^Q in Mt0s i; ^fter^ which a horppgenjzer,was used fpr,homogenization at 130 
kgf/cm 2 and the product was collected in a container, cooled and subsequently aged overnight at 7° C. . 6: The aged 
homogenale was whipped using an ice cream freezer to an overrun of 60% and then taken out, filled into a cup anffl 
•stored in a freezer - 1 • :v-x; ; — : v - ^ J^-e't""^ • «; •; > * 

[0028] The product obtained in this manner was a sherbet which exhibited no shrinkage even after being stored for 
one month in the freezer, dissolving readily in the mouth and having a light, pleasant texture. Also, upon observation 
of the condition of the. homogenate which. had. beenaged^overnight irvstep 5:, no precipitatiorvsupernatant.or neck 
rings were found, indicating a satisfactory condition in storage. ,- : . ; - . 

Example 5 

[0029] An acidic dessert (jelly) was prepared with the composition listed in Table 7. 



Table 7 



Starting material composition 


Starting material 


Parts by weight 


Lactic acid bacteria beverage 


20.0 


(sterilized type) 




Sugar 


5.0 


Beet pectin 


0.2 


Carrageenan 


0.5 


Locust bean gum 


0.1 
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Table 7 (contirtu d) 



Starling material composition 


Starting material 


Parts by weight 


Flavoring 
Water 


0.1 

To total of 100.0 



10 



IS 



20 



25 



30 



1: Twenty parts of a lactic acid bacteria beverage prepared in the same manner as Example 1 was combined and 
stirred with 10 parts of water. .ZlAtiPL adding "50 parts of sugar, SjDarls of carrageenan and 1 part of locus! bean gum 
to 500 parts of hot water at 80° G and stirring at 80°C for 10 minutes until dissolved, the mixture was cooled to 50°C 
and the evaporated water was supplemented to prepare a gelling agent solution. 3: After adding 2 parts of beet pectin 
to 38 parts of hot water at 80°C and stirring at 80°C for 10 minutes until dissolved, the solution was cooled to normal 
temperature and the evaporated water was supplemented to prepare a 5% beet pectin solution. 4: After combining 30 
parts of the lactic acid bacteria solution, 55.6 parts of the gelling agent solution and 4 parts of the 5% beet pectin 
solution, further adding the 0.1 part of flavoring and bringing the total to 1*00 parts with water, the temperature was 
raised to 80°C while stirring 1 and the mixture was stored for 10 minutes, after which a homogenizer was used for 
homogenization at 1 50 kgf/cm 2 and the product was collected in a container. 5: The collected product was cooled with 
cold water for gelation and stored for two weeks in a refrigerator, , t . \ 

[0030] The jelly prepared irj this mariner exhibited no protejn coagulation or water separation, indicating a satisfactory 
condition in storage. » « n . 

[0031] By using beet-derived pectin as a stabflizer according to the present invention, it is possible to produce sta- 
bilized acidic protein foods withJow viscosity, no sticky feel and a light texture, which are also free of the disadvantages 
of protein particle coagulation, . precipitatj&ii ; 



sub- 



claims 



1. An ackite;]>rdteirr;fc^3d cohtainirig'beet^^liv^d'pectih: -' v > -y^ u-..-: >ibi*-: Ki.-r- n <<:-.w- a o-y\o^ 

2. A prbcessior production^an acidic proteirifood compYis'rnlg'addlhg b3et*ddf)v&d peotinlo the. acidic protein food. 



3. The'use'ofbteet^ernAed^^ -3*00*; bo*Jio.=-it ^ ^. r . ; - on; 

-io-t ;/v o-.v-:i-;:oqrf2i c.'i r; rI ' ^ ^p.,r; .;or i j isfoi s oieqoiq ~-t bobe* ^v.- ■o>.:.i.a;ov»c 

35 4. The use'as claimecfih dl^im 3- wHerieih the beet-d£rwted pfcctiiVTS 0§e^lrtefli^motintfron70:2 to(2 wt%;wrth! respect 
to the firial pro'ducf. '■■ - ; * rJr "- rf - vm-zzt. f on:slno-> *> -1 beioeiioo nuco^- c •■■ -t-dmq.j 
■ . > .**'=• 1 1 t * -c, o' losn*-": .r-aev. 33; pq-SL 'Mqv.A- • r,-"-;corr;or 

5. The use as claimed in claim 3 or claim 4, wherein the beet-derived pectin is used in conjumciion mlfr another 
stabilizer. ' "* v "" ^ ■ ^^'"^ n^;-* ^n.,r^ * .-:r^ -v.-nKr' ^n'r ra.-si-.c jr. .icq ; 'T f£S0G] 

40 1 " : ' ' *7 : ^ T'^-.- or V ib-y ca^u^^ "LnCT- -a.-c 

6. The use as claimed in claim 5, wherein the beet-derivedpec^irvisljSedTn conjunction with another stabilizer selected 
from water-soluble soybean polysaccharide/ HlvT-pecTin^'CMC-TiarPGA, ; locusa bean gum, tamarind seed polysac- 
charide, gelan gum, xanthan gum, guar gum, tara gum, gum Arabic, kalaya gum, carrageenan and agar. 
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